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Amendments to the Claims: 

Please amend claims 1, 3, 10, 12, 16, 22, 33, 43, and 44, cancel claims 21, 28, and 42 
without prejudice, and add claims 45 and 46 as follows. 

1 . (currently amended): An apparatus for generating a strongly-ionized plasma in a 
chamber , the apparatus comprising: 

an ionization source that generates a weakly-ionized plasma from a volume of feed gas, 
the weakly-ionized plasma reducing the probability of developing an electrical 
breakdown condition in the chamber ; 

a power supply that appli e s su pplies power to the weakly-ionized plasma though an 
electrical pulse applied across the weakly-ionized plasma , the electrical pulse having a 
magnitude and a rise-time that is sufficient to increase the density of the weakly-ionized 
plasma to generate a strongly-ionized plasma; and 

a gas line that supplies feed gas to m e ans for e xchanging the strongly-ionized plasma , the 
feed gas diffusing the strongly-ionized plasma, thereby allowing additional power from 
the pulsed power supply to be absorbed by the with a s e cond volum e of f ee d gas 
applying th e e l e ctrical puls e acros s the second volum e of feed gas to gen e rat e an 
additional strongly-ionized plasma. 

2. (original): The apparatus of claim 1 wherein the power supply applies the electrical pulse 
across the weakly-ionized plasma to excite atoms in the weakly-ionized plasma and to 
generate secondary electrons, the secondary electrons ionizing the excited atoms, thereby 
creating the strongly-ionized plasma. 

3. (currently amended): The apparatus of claim 1 furth e r comprising a wherein the gas line 
supplies additional feed gas that gas e xchang e m e ans for exchangesiftg the weakly- 
ionized plasma with a third volume of f ee d gas while applying the electrical pulse across 
th e jhird volum e of f ee d gas . 
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4. (original): The apparatus of claim 1 wherein the power supply generates a constant 
power. 

5. (original): The apparatus of claim 1 wherein the power supply generates a constant 
voltage. 

6. (original): The apparatus of claim 1 wherein the ionization source is chosen from the 
group comprising an electrode coupled to a DC power supply, an electrode coupled to an 
AC power supply, a UV source, an X-ray source, an electron beam source, an ion beam 
source, an inductively coupled plasma source, a capacitively coupled plasma source, and 
a microwave plasma source. 

7. (original): The apparatus of claim 1 further comprising a magnet that is positioned to 
generate a magnetic field proximate to the weakly-ionized plasma, the magnetic field 
trapping electrons in the weakly-ionized plasma. 

8. (original): The apparatus of claim 7 wherein the magnet comprises an electro-magnet. 

9. (original): The apparatus of claim 7 wherein the magnet is movable. 

10. (currently amended): A method for generating a strongly-ionized plasma in a chamber , 
the method comprising: 

ionizing a volume of feed gas to form a weakly-ionized plasma that reduces the 
probability of developing an electrical breakdown condition in the chamber : 

supplying power to the weakly-ionized plasma by applying an electrical pulse across the 
weakly-ionized plasma to g e n e rat e th e , the electrical pulse having a magnitude and a 
rise-time that is sufficient to increase the density of the weakly-ionized plasma to 
generate a strongly-ionized plasma; and 

diffusing the strongly-ionized plasma with additional feed gas thereby allowing 
exchanging the strongly-ionized plasma to absorb additional energy from the power 
suppl y with a s e cond volume of f e ed gas whil e applying th e e l e ctrical puls e across th e 
second volume of f ee d gas to g e n e rat e an additional strongly ioniz e d plasma . 
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1 1. (original): The method of claim 10 wherein the applying the electrical pulse across the 
weakly-ionized plasma excites atoms in the weakly-ionized plasma and generates 
secondary electrons, the secondary electrons ionizing the excited atoms, thereby creating 
a strongly-ionized plasma. 

12. (currently amended): The method of claim 10 further comprising exchanging the weakly- 
ionized plasma with additional feed gas e xchanging th e w e akly ioniz e d plasma with a 
third volum e of f ee d gas whil e applying th e e l e ctrical pulse across th e third volume of 
f ee d gas . 

13. (original): The method of claim 10 wherein the applying the electrical pulse comprises 
applying a quasi-static electric field across the weakly-ionized plasma. 

14. (original): The method of claim 10 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse in order to increase an ionization rate 
of the strongly-ionized plasma. 

1 5. (original): The method of claim 10 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse in order to cause the strongly-ionized 
plasma to be substantially uniform. 

16. (currently amended): The method of claim 10 wherein the electrical pulse comprises a 
rise time that is less than about lOOV/fisec. b e tw ee n about 0.1 micros e cond and 10 
s e conds. 

17. (original): The method of claim 10 wherein the peak plasma density of the weakly- 
ionized plasma is less than about 10 12 cm" 3 . 

18. (original): The method of claim 10 wherein the peak plasma density of the strongly- 
ionized plasma is greater than about 10 12 cm" 3 . 

19. (original): The method of claim 10 wherein the ionizing the feed gas comprises exposing 
the feed gas to one of a static electric field, an pulsed electric field, UV radiation, X-ray 
radiation, electron beam radiation, and an ion beam. 
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20. (original): The method of claim 10 further comprising generating a magnetic field 
proximate to the weakly-ionized plasma, the magnetic field trapping electrons in the 
weakly-ionized plasma. 

21. (canceled). 

22. (currently amended): An apparatus for generating a strongly-ionized plasma, the 
apparatus comprising: 

an anode; 

a cathode that is positioned adjacent to the anode and forming a gap there between; 

an ionization source that generates a weakly-ionized plasma proximate to the cathode , the 
weakly-ionized plasma reducing the probability of developing an electrical breakdown 
condition between the anode and the cathode ; and 

a power supply that produces an electric field across the gap, the electric field generating 
excited atoms in the weakly-ionized plasma and generating secondary electrons from the 
cathode, the secondary electrons ionizing the excited atoms, thereby creating the 
strongly-ionized plasma. 

23. (original): The apparatus of claim 22 wherein the power supply generates a constant 
power. 

24. (original): The apparatus of claim 22 wherein the power supply generates a constant 
voltage. 

25. (original): The apparatus of claim 22 wherein the electric field comprises a quasi-static 
electric field. 

26. (original): The apparatus of claim 22 wherein the electric field comprises a pulsed 
electric field. 
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27. (original): The apparatus of claim 22 wherein a rise time of the electric field is chosen to 
increase an ionization rate of the excited atoms in the weakly-ionized plasma. 

28. (canceled). 

29. (original): The apparatus of claim 22 wherein the strongly-ionized plasma is substantially 
uniform proximate to the cathode. 

30. (original): The apparatus of claim 22 wherein a dimension of the gap between the anode 
and the cathode is chosen to increase an ionization rate of the excited atoms in the 
weakly-ionized plasma. 

3 1 . (original): The apparatus of claim 22 wherein the ionization source is chosen from the 
group comprising an electrode coupled to a DC power supply, an electrode coupled to an 
AC power supply, a UV source, an X-ray source, an electron beam source, an ion beam 
source, an inductively coupled plasma source, a capacitively coupled plasma source, and 
a microwave plasma source. 

32. (original): The apparatus of claim 22 further comprising a magnet that is positioned to 
generate a magnetic field proximate to the weakly-ionized plasma, the magnetic field 
trapping electrons in the weakly-ionized plasma proximate to the cathode. 

33. (currently amended): A method for generating a strongly-ionized plasma, the method 
comprising: 

ionizing a feed gas to generate a weakly-ionized plasma proximate to a cathode , the 
weakly-ionized plasma reducing the probability of developing an electrical breakdown 
condition proximate to the cathode : and 

applying an electric field across the weakly-ionized plasma in order to excite atoms in the 
weakly-ionized plasma and to generate secondary electrons from the cathode, the 
secondary electrons ionizing the excited atoms, thereby creating the strongly-ionized 
plasma. 
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34. (original): The method of claim 33 wherein the applying the electric field comprises 
applying a quasi-static electric field. 

35. (original): The method of claim 33 wherein the applying an electric field comprises 
applying the electric field at a constant power. 

36. (original): The method of claim 33 wherein the applying an electric field comprises 
applying the electric field at a constant voltage. 

37. (original): The method of claim 33 wherein the applying the electric field comprises 
applying an electrical pulse across the weakly-ionized plasma. 

38. (original): The method of claim 37 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse in order to increase an ionization rate 
of the strongly-ionized plasma. 

39. (original): The method of claim 37 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse in order to cause the strongly-ionized 
plasma to be substantially uniform in an area adjacent to a surface of the cathode. 

40. (original): The method of claim 33 wherein the strongly-ionized plasma is substantially 
uniform proximate to the cathode. 

41 . (original): The method of claim 33 further comprising generating a magnetic field 
proximate to the weakly-ionized plasma, the magnetic field trapping electrons in the 
weakly-ionized plasma. 

42. (canceled). 

43. (currently amended): An apparatus for generating a strongly-ionized plasma in a 
chamber , the apparatus comprising: 



means for ionizing a volum e of feed gas to form a weakly-ionized plasma that reduces 
the probability of developing an electrical breakdown condition in the chamber ; 



Amendment and Response 
Applicant: Chistyakov 
Serial No.: 10/065,629 
Page 8 of 14 

means for supplying power to the weakly-ionized plasma by applying an electrical pulse 
across the weakly-ionized plasma to g e n e rat e th e , the electrical pulse having a magnitude 
and a rise-time that is sufficient to increase the density of the weakly-ionized plasma to 
generate a strongly-ionized plasma; and 

means for diffusing the strongly-ionized plasma with additional feed gas to allow 
additional power to be absorbed by e xchanging the strongly-ionized plasma with a 
s e cond volum e of f e ed gas whil e applying the e l e ctrical puls e across the s e cond volum e 
of f ee d gas to g e n e rat e an additional strongly ioniz e d plasma . 

44. (currently amended): An apparatus for generating a strongly-ionized plasma, the 
apparatus comprising: 

means for ionizing a feed gas to generate a weakly-ionized plasma proximate to a 
cathode , the weakly-ionized plasma reducing the probability of developing an electrical 
breakdown condition proximate to the cathode : and 

means for applying an electric field across the weakly-ionized plasma in order to excite 
atoms in the weakly-ionized plasma and to generate secondary electrons from the 
cathode, the secondary electrons ionizing the excited atoms, thereby creating the 
strongly-ionized plasma. 

45. (new): The apparatus of claim 1 wherein the power supply comprises the ionization 
source. 

46. (new): The apparatus of claim 22 wherein the power supply comprises the ionization 
source. 



